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ON BEAM SOURCE WITH GAS 
INTRODUCED DIRECTLY INTO 
DEPOSITION/VACUUM CHAMBER 

Certain embodiments of this invention relate to an ion 
Source wherein a deposit gas and/or a maintenance gas iS/are 
introduced directly into the deposition/vacuum chamber of 
the Source. Thus, in certain example embodiments, ions 
resulting from the depositing gas for example may be 
directed toward the target Substrate either without having to 
first proceed through an aperture defined in the cathode 
and/or between an electric gap between the anode and 
cathode of the Source. 

BACKGROUND OF THE INVENTION 

An ion Source is a device that causes gas molecules to be 
ionized and then accelerates and emits the ionized gas 
molecules and/or atoms in a beam toward a Substrate. Such 
an ion beam may be used for various technical and techno 
logical purposes, including but not limited to, cleaning, 
activation, polishing, etching, and/or deposition of thin film 
coatings. Exemplary ion Sources are disclosed, for example, 
in U.S. Pat. Nos. 6,037,717; 6,002,208; and 5,656,819, the 
disclosures of which are all hereby incorporated herein by 
reference. 

FIGS. 1 and 2 illustrate a conventional ion Source. In 
particular, FIG. 1 is a Side croSS-Sectional view of an ion 
beam Source with a circular ion beam emitting Slit defined in 
the cathode, and FIG. 2 is a corresponding Sectional plan 
view along section line II-II of FIG. 1. FIG. 3 is a sectional 
plan view Similar to FIG. 2, for purposes of illustrating that 
the FIG. 1 ion beam source may have an oval ion beam 
emitting Slit as opposed to a circular ion beam emitting Slit. 

Referring to FIGS. 1-3, the ion source includes hollow 
housing 3 made of a magnetoconductive material Such as 
steel, which is used as a cathode 5. Cathode 5 includes 
cylindrical or oval Side wall 7, a closed or partially closed 
bottom wall 9, and an approximately flat top wall 11 in 
which a circular or oval ion emitting slit 15 is defined. Ion 
emitting slit 15 includes an inner periphery 17 as well as an 
outer periphery 19. 

Deposit and maintenance gas Supply aperture or hole 21 
is formed in bottom wall 9. Flat top wall 11 functions as an 
accelerating electrode. A magnetic System in the form of a 
cylindrical permanent magnet 23 with poles N and S of 
opposite polarity is placed inside housing 3 between bottom 
wall 9 and top wall 11. The N-pole faces flat top wall 11, 
while the S-pole faces bottom wall 9 of the ion source. The 
purpose of the magnetic System, including magnet 23 with 
a closed magnetic circuit formed by the magnet 23, cathode 
5, side wall(s) 7, and bottom wall 9, is to induce a substan 
tially transverse magnetic field (MF) in an area proximate 
ion emitting slit 15. 
A circular or oval shaped anode 25, electrically connected 

to positive pole 27 of electric power Source 29, is arranged 
in the interior of housing 3 So as to at least partially Surround 
magnet 23 and be approximately concentric there with. 
Anode 25 may be fixed inside the housing by way of ring 31 
(e.g., of ceramic). Anode 25 defines a central opening 33 
therein in which magnet 23 is located. Negative pole 35 of 
electric power Source 29 is connected to housing 3 (and thus 
to cathode 5) generally at 37, So that the cathode and housing 
are grounded (GR). 

Located above housing 3 (and thus above cathode 5) of 
the ion source of FIGS. 1-3 is vacuum deposition chamber 
41. Chamber 41, used for depositing, includes evacuation 

5 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
port 43 that is connected to a Source of vacuum (not shown). 
An object or Substrate 45 to be treated (e.g., coated, etched, 
cleaned, etc.) is Supported within vacuum chamber 41 above 
ion emitting slit 15 (e.g., by gluing it, fastening it, or 
otherwise Supporting it on an insulator block 47). Thus, 
Substrate 45 can remain electrically and magnetically iso 
lated from the housing of vacuum depositing chamber 41, 
yet electrically connected via line 49 to negative pole 35 of 
power source 29. Since the interior of housing 3 can 
communicate with the interior of vacuum depositing cham 
ber 41, all lines that electrically connect power source 29 
with anode 25 and substrate 45 may pass into the interior of 
housing 3 and/or chamber 41 via conventional electrically 
feed through devices 51. 
The conventional ion beam Source of FIGS. 1-3 is 

intended for the formation of a unilaterally directed tubular 
ion beam 53, flowing in the direction of arrow 55 toward a 
Surface of Substrate 45. Ion beam 53 emitted from the area 
of slit 15 is in the form of a circle in the FIG. 2 embodiment 
and in the form of an oval (i.e., race track) in the FIG. 3 
embodiment. 
The ion beam source of FIGS. 1-3 operates as follows. 

Vacuum chamber 41 is evacuated, and a depositing gas 57 
is fed into the interior of housing 3 via aperture 21. Power 
Supply 29 is activated and an electric field is generated 
between anode 25 and cathode 5, which accelerates elec 
trons 59 to high energy. Electron collisions with the gas in 
or proximate gap or slit 15 leads to ionization and a plasma 
is generated. “Plasma herein means a cloud of gas includ 
ing ions of a material to be accelerated toward Substrate 45. 
The plasma expands and fills (or at least partially fills) a 
region including slit 15. An electric field is produced in Slit 
15, oriented in the direction of arrow 55 (substantially 
perpendicular to the transverse magnetic field) which causes 
ions to propagate toward Substrate 45. Electrons in the ion 
acceleration space in slit 15 are propelled by the known ExB 
drift in a closed loop path within the region of crossed 
electric and magnetic field lines proximate Slit 15. These 
circulating electrons contribute to ionization of the gas, So 
that the Zone of ionizing collisions extends beyond the 
electrical gap 63 between the anode and cathode and 
includes the region proximate Slit 15 on one and/or both 
sides of the cathode 5. 

For purposes of example, consider the Situation where a 
Silane and/or acetylene (CH) depositing gas 57 is/are 
utilized by the ion source of FIGS. 1-3. The silane and/or 
acetylene depositing gas passes through the gap at 63 
between anode 25 and cathode 5. Unfortunately, certain of 
the elements in acetylene and/or Silane gas is/are insulative 
in nature (e.g., carbide may be an insulator in certain 
applications). Insulating deposits resulting from the depos 
iting gas can quickly build up on the respective Surfaces of 
anode 25 and/or cathode 5 proximate gap 63. This can 
interfere with gas flow through the gap or slit, and/or it can 
reduce net current thereby adversely affecting the electric 
field potential between the anode and cathode proximate slit 
15. In either case, operability and/or efficiency of the ion 
beam Source is adversely affected. In Sum, the flow of gas 
which produces a Substantial amount of insulative material 
buildup in electrical gap 63 between the anode and cathode 
may be undesirable in certain applications. 

In view of the above, it will be apparent to those skilled 
in the art that there exists a need for an ion Source including 
a more efficient gas flow design. 

BRIEF SUMMARY OF THE INVENTION 

In certain example embodiments of this invention, the 
depositing gas (e.g., acetylene, Silane, and/or the like) is 
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introduced into the ion Source at least via the depositing 
chamber. Optionally, a maintenance gas (e.g., argon and/or 
another inert gas(es)) may be introduced into the ion Source 
from the depositing chamber and/or the rear of the Source. 
In embodiments where the maintenance gas is introduced 
from the rear of the Source, the depositing gas and the 
maintenance gas may approach the ion emitting aperture 
defined in the cathode from opposite sides thereof. However, 
as mentioned above, both the depositing gas and the main 
tenance gas may be introduced into the Source Via the 
depositing chamber in certain embodiments. 

It has been found that as a result, certain embodiments of 
the instant invention are advantageous in that the amount of 
undesirable insulative build-ups (e.g., carbon build-ups) on 
the anode and/or cathode of the Source, especially in the 
region between the anode and cathode, can be reduced 
thereby enabling the Source to work more efficiently and/or 
longer without having to be cleaned. In certain instances, 
deposition rates can also be increased. 

In certain example embodiments of this invention, an 
insulative insert(s) and/or layer(s) may be provided between 
the anode and cathode on a side of the cathode opposite the 
depositing chamber. The provision of Such an insert(s) 
and/or layer(s) can serve to reduce the amount of undesir 
able insulative build-ups (e.g., carbon build-ups) on certain 
interior Surface areas of the anode and/or cathode, especially 
in the interior area between the anode and cathode. 

In certain example embodiments of this invention, there is 
provided an ion beam Source capable of emitting an ion 
beam toward a Substrate, the ion beam Source comprising: a 
cathode; an anode located proximate an aperture defined in 
the cathode, wherein an electric gap is defined between the 
anode and the cathode; at least one magnet for generating a 
magnetic field proximate the aperture defined in the cathode, 
wherein an ion beam is to be emitted toward a Substrate from 
an area in and/or proximate the aperture defined in the 
cathode; and wherein both a depositing gas and a mainte 
nance gas that is different than the depositing gas are both 
introduced into the ion beam Source via a depositing cham 
ber in which the Substrate is to be located. 

In certain other example embodiments of this invention, 
there is provided an ion beam Source capable of emitting an 
ion beam toward a Substrate, the ion beam Source compris 
ing: a cathode; an anode located proximate an aperture 
defined in the cathode, wherein an electric gap is defined 
between the anode and the cathode, at least one magnet for 
generating a magnetic field proximate the aperture defined in 
the cathode, wherein an ion beam is to be emitted toward a 
Substrate from an area in and/or proximate the aperture 
defined in the cathode; an inlet for enabling introduction of 
at least one gas into the ion beam Source via a chamber in 
which the Substrate is to be located; and a dielectric insert 
and/or layer located between the anode and cathode proxi 
mate the aperture defined in the cathode. 

In certain other example embodiments of this invention, 
there is provided a method of ion beam depositing a layer to 
be Supported by a Substrate, the method comprising: pro 
Viding an ion Source including a cathode, an anode located 
proximate an aperture defined in the cathode, and at least 
one magnet for generating a magnetic field proximate the 
aperture defined in the cathode, wherein an ion beam is 
emitted toward a Substrate from an area in or proximate the 
aperture defined in the cathode, introducing both a depos 
iting gas and a maintenance gas into the Source Via a 
depositing chamber in which the Substrate is located So that 
both the depositing gas and the maintenance gas approach 
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4 
the aperture defined in the cathode from a side thereof 
opposite the anode, and wherein an ion beam resulting from 
ionization of at least part of the gases is directed toward the 
Substrate and the layer is formed So as to be Supported by the 
Substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Schematic partial croSS Sectional view of a 
conventional cold cathode closed drift ion Source. 

FIG. 2 is a Sectional view taken along Section line II of 
FIG. 1. 

FIG. 3 is a sectional view similar to FIG. 2, taken along 
section line II in FIG. 1, in another embodiment illustrating 
that the ion Source may be shaped in an oval manner instead 
of in a circular manner. 

FIG. 4 is a Schematic partial croSS Sectional view of anion 
Source according to an example embodiment of this inven 
tion. 

FIG. 5 is a Schematic partial croSS Sectional view of anion 
Source according to another example embodiment of this 
invention. 

FIG. 6 is a plan View illustrating how depositing gas may 
be introduced directly into the depositing chamber in certain 
example embodiments of this invention. 

FIG. 7 is a cross sectional view of the system of FIG. 6, 
illustrating how depositing gas may be introduced directly 
into the depositing chamber in certain example embodi 
ments of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now more particularly to the accompanying 
drawings, in which like reference numerals indicate like 
parts throughout the Several views. Thus, reference numerals 
used in FIGS. 4-5, and used for the same components as 
discussed above with respect to FIGS. 1-3. 

In the following description, for purposes of explanation 
and not limitation, Specific details are Set forth in order to 
provide an understanding of certain embodiments of the 
present invention. However, it will apparent to those skilled 
in the art that the present invention may be practiced in other 
embodiments that depart from these specific details. In other 
instances, detailed descriptions of well known devices, 
gases, fasteners, and other components/systems are omitted 
So as to not obscure the description of the present invention 
with unnecessary detail. 

FIGS. 4-5 are schematic and partial sectional views of ion 
Sources according to different example embodiments of this 
invention. These cold cathode closed drift type ion Sources 
are similar in many respects to that of FIGS. 1-3. Closed 
loop ion emitting Slit 15 may be circular, cylindrical, 
rectangular, triangular, elliptical, or oval in Shape according 
to different embodiments of this invention. Shapes herein are 
for purposes of example only, and are not intended to be 
limiting. The terms “aperture”, “channel” and “slit” are used 
herein for purposes of convenience are not intended to be 
limited as to shape or size. For example, an aperture 15 
herein may be of any shape or size (e.g., circular, 
rectangular, triangular, Semi-circular, trapezoidal, channel 
shaped, slit-shaped, or the like). Thus, a “slit” may be both 
a slit as well as an aperture herein, as may a channel. 
Likewise, the term "aperture” as used herein includes simple 
holes as well as apertures in the form of slit, channels, and 
the like. 
The cold cathode closed drift ion Sources of FIGS. 4-5 

may be utilized in order to ionize gas molecules and then 
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cause them to be accelerated and emitted as a beam 53 
toward a substrate 45. This ion beam may be utilized for 
various technical and technological purposes, including but 
not limited to, cleaning the Substrate, activating Something 
on the Substrate, polishing the Substrate, etching a portion of 
the Substrate, and/or depositing a thin film coating(s) and/or 
layer(s) on the substrate. Ion beam 53 may be focused, 
collimated, or diffused in different embodiments of this 
invention. 
Anode 25 includes a body or main body defining an inner 

periphery 15a and an outer periphery 15b. Thus, within the 
main body of the anode 25 is defined an aperture in which 
magnet 23 is located. The inner and outer peripheries of the 
anode 25 may be circular, oval, elliptical, triangular, 
rectangular, or otherwise shaped in different embodiments of 
this invention. The inner and outer peripheries of the anode 
25 may be concentric in certain embodiments, and non 
concentric in other embodiments of this invention. 

Still referring to FIGS. 4-5, in certain exemplary non 
limiting embodiments of this invention, anode 25 is at a 
positive potential and cathode 5 is either at a grounded or 
negative potential relative to the anode. This causes active 
electrons to pass through electrical gap 63 between anode 25 
and cathode 5. A magnetic field (MF) caused at least in part 
by magnet 23 proximate aperture/slit 15 tends to keep the 
active electrons proximate the Slit So that they can ionize gas 
in the vicinity of the slit at both sides of the cathode 5 (e.g., 
see the MF in U.S. Pat. No. 6,359,388, hereby incorporated 
herein by reference in its entirety). Gas molecules and/or 
atoms proximate aperture/slit 15 are thus bombarded by 
electrons and ionized in a known manner. Because of at least 
the potential of anode 25, the ions are propelled (i.e., 
accelerated) outwardly from slit 15 in the form of a beam 53 
toward substrate 45. Substrate 45 may be grounded in 
certain embodiments of this invention, but is not grounded 
in other embodiments of this invention. Example non 
limiting parameters which may be used in an example 
embodiment are as follows: 1.8 mTorr pressure in vacuum 
depositing chamber 41, 180 ScCm flow of acetylene gas into 
the chamber 41, 40 scem flow of argon gas (maintenance 
gas) into the Source via the chamber 41 and/or rear of the 
Source, and 3 kV anode Voltage, or alternatively in another 
example embodiment 1.8 mTorr pressure in vacuum depos 
iting chamber 41, 230 ScCm flow of acetylene gas into the 
chamber 41, 100 ScCm flow of argon gas (maintenance gas) 
into the Source via the chamber 41 and/or rear of the Source, 
and 3 kV anode voltage. 
The particular magnetic circuit illustrated in the drawings 

is for purposes of example only, and is not intended to be 
limiting. The magnet may be positioned as illustrated within 
the circumference of anode 25, or instead it may be provided 
at other locations in order to produce the transverse mag 
netic field proximate slit/aperture 15. In other words, there 
are many different ways of producing the transverse field in 
Slit?aperture 15. For example, as an alternative to the illus 
trated embodiments, cylindrical magnets could be embedded 
in the Outer cylindrical housing with all or most of the 
cylindrical magnets having polarities oriented in approxi 
mately the Same direction and aligned along the axis of the 
ion Source. Then, the central magnet could be replaced with 
magnetoconductive material, and a closed circuit (with no or 
minimal gaps) that connects to both Surfaces defining slit/ 
aperture 15 is still obtained. 

In accordance with certain embodiments of this invention, 
depositing gas DG (e.g., Silane, siloxane, cyclohexane, 
acetylene, and/or other hydrocarbon gas, etc.) is introduced 
into the ion Source via the depositing chamber 41. In certain 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
embodiments, when chamber 41 is used as a vacuum cham 
ber as well as a depositing chamber, the chamber is provided 
at a pressure less than atmospheric during certain ion Source 
operation(s). When it is desired to ion beam deposit a layer 
of diamond-like carbon (DLC) on substrate 45, the depos 
iting gas DG will include carbon and may be of or include, 
for example, acetylene (CH) or Some other hydrocarbon 
gas(es) (the layer to be ion beam depositing is to include 
material(s) from the DG). Because the depositing gas DG is 
introduced into the Source via the vacuum depositing cham 
ber 41 (as opposed to via the rear of the Source via channel 
21), ions resulting therefrom do not necessarily have to pass 
through slit/aperture 15 before reaching substrate 45. As 
explained above, at least Some circulating electrons held 
proximate the slit/aperture 15 by the MF are located proxi 
mate the exterior of the slit (“exterior” of the slit means the 
side of the slit in the depositing chamber 41). These elec 
trons located proximate the slit/aperture 15, but at the 
exterior Side thereof, contribute to ionization of the depos 
iting gas that is introduced into the Source via the depositing 
chamber 41 So that at least Some of the depositing gas can 
be ionized without having to pass through electric gap 63 
and/or Slit/aperture 15. In certain embodiments, Such ions 
may be directed toward substrate 45 without necessarily 
having to pass through electric gap 63 and/or Slit 15. 

In certain embodiments of this invention, deposit gas 
(DG) may be introduced directly into the chamber 41 as 
shown in FIG. 4 and at the same time additional deposit gas 
(of the same or a different type as being introduced directly 
into chamber 41) may be introduced into the source via 
inlet(s) 21. Thus, it is possible to Simultaneously introduce 
DG into the Source via chamber 41 and via inlet(s) 21 in 
certain embodiments of this invention. In other 
embodiments, the DG is only introduced via chamber 41. 

In certain embodiments of this invention, the depositing 
(or any other) gas introduced via the chamber 41 is intro 
duced in a non-focused manner (e.g., through a pipe inlet, 
tube inlet, aperture inlet, or the like). Such a collimated or 
diffused introduction of the gas into chamber 41 may or may 
not be directed toward aperture 15 in different embodiments 
of this invention. 

Introduction of the depositing gas DG into the Source via 
Vacuum depositing chamber 41 is advantageous in that it 
enables insulative build-ups (e.g., carbon inclusive build-ups 
from the depositing gas) to be reduced on Surface(s) of the 
anode 25 and/or cathode 5, especially in interior areas 
proximate the electric gap 63. In certain embodiments, this 
may also enable the Source to work more efficiently and/or 
longer without having to be cleaned, and/or deposition rates 
can be increased. 

Maintenance gas (e.g., argon, krypton and/or Xenon) may 
be utilized in combination with depositing gas DG in certain 
embodiments of this invention. In the FIG. 4 embodiment, 
the maintenance gas is introduced into the Source from the 
rear thereof via channel 21. Thus, the maintenance gas must 
flow through cavity C, electric gap 63, and slit/aperture 15 
before ions resulting therefrom can reach the Substrate. 
Because the deposit build-up from the maintenance gas are 
leSS problematic than from the deposit gas, the problems 
discussed above are not of Significant concern with respect 
to the maintenance gas which may even act to clean the 
Source in certain instances. The maintenance gas may Sig 
nificantly contribute to the plasma generated in the vicinity 
of the Slit/aperture 15. Depending upon the plasma proxi 
mate the gap(S) 63 and/or aperture 15, current is translated 
into a beam current, i.e., a flux of ions expelled outwardly in 
beam 53 toward the substrate. The higher the current in the 
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gap, the greater the ion flux. Thus, it is important to control 
the amount of gas proximate gap 63 and/or aperture 15. AS 
discussed above, control of the amounts of gas in gap 63 
and/or aperture 15 may be achieved in part by reducing the 
likelihood of the buildup of insulative material in gap 63 
which may reduce the flow of maintenance gas there 
through. 

FIG. 5 illustrates another technique for controlling the 
amount of maintenance gas proximate aperture 15. In the 
FIG. 5 embodiment, both the depositing gas DG (including 
one or more gases) and the maintenance gas (including one 
or more gases) are introduced into the ion Source via vacuum 
depositing chamber 41. This enables the problematic insu 
lative build-ups on the interior Surfaces of the anode/cathode 
proximate gap 63 to be reduced as explained above, and also 
permits the depositing gas DG and maintenance gas to be 
more uniformly mixed before and/or during ionization 
thereby creating a more desirable ion beam. The non 
insulative maintenance gas may be utilized to control and/or 
determine the electrical characteristics of ion beam 53, while 
the depositing gas DG may be utilized to determine which 
ions for a layer/coating to be ion beam deposited on Sub 
strate 45 are to be expelled in beam 53 toward the Substrate. 
It is noted that in certain embodiments of this invention, for 
cleaning and/or etching the Substrate 45 for example, Solely 
maintenance gas (not DG) may be used. 

Certain example embodiments of this invention are Sur 
prisingly advantageous in that a higher deposition rate with 
higher pressure may be achievable, improved film 
uniformity, and/or leSS undesirable build-ups may be real 
ized. In certain embodiments, the preSSure in the background 
(i.e., chamber 41) is raised relative to conventional ion 
Sources when the depositing gas is introduced into chamber 
41 and at this higher pressure the Same deposition rate can 
be achieved as with the lower pressure used in a conven 
tional ion beam Source. The pressure in chamber 41 may be 
raised, for example, from 0.5 mTorr to from about 1.5 to 2.5 
mTorr. 

Referring to FIG. 5, in other embodiments of this 
invention, a dielectric insert(s) and/or layer(s) 70 may be 
provided between the anode 25 and cathode 5 proximate 
aperture 15 and/or gap 63 in order to further reduce unde 
Sirable build-ups on the anode and/or cathode Surface(s). 
With respect to the dielectric insert(s) and/or layer(s) 70, the 
term dielectric herein means not nearly as conductive as the 
anode and cathode, but possibly having Some Small bit of 
conductivity. Example materials for the dielectric insert(s) 
and/or layer(s) 70 include a ceramic, a metal boride, a 
nitride, and/or a carbide. Example metal borides may be 
borides of one or more of Ti, Zr, Ta and/or Fe. Insert(s) 
and/or layer(s) 70 may or may not completely surround the 
area immediately adjacent the aperture/slit 15 on all lateral 
sides thereof in different embodiments of this invention. 

Dielectric insert(s) and/or layer(s) 70 may or may not 
contact both of the anode and cathode in different embodi 
ments of this invention. In certain embodiments, the insert(s) 
and/or layer(s) 70 contacts both of the anode 25 and cathode 
5 as shown in FIG. 5. The anode 25 is generally insulated 
from the cathode 5 and/or other parts of the source via 
insulator 31 and potentially via insert/ayer 70 when the 
insert/layer 70 contacts both the anode and cathode. 
However, in other embodiments, the insert(s) and/or layer(s) 
70 may only be supported by and contact the anode, or 
alternatively may only be Supported by and contact the 
cathode. When the insert(s) and/or layer(s) 70 contacts both 
the anode 25 and cathode 5 as shown in FIG. 5, and entirely 
surrounds the area immediately below the aperture 15 in all 
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lateral directions, then the cavity C adjacent the anode does 
not receive any gas flow thereinto from any direction. 
However, the insert(s) and/or layer(s) 70 need not seal off 
the cavity C in all embodiments, and need not completely 
surround the area immediately below the aperture 15 in all 
embodiments. 

Thus, when it is Stated herein that a dielectric insert and/or 
layer 70 is provided “between the anode 25 and cathode 5 
in an area proximate the Slit/aperture 15, this is intended to 
cover Situations where the insert and/or layer contacts both 
the anode and cathode, as well as situations where an insert 
and/or layer contacts only one of but not both of the anode 
and cathode. 
While the figures herein illustrate the substrate being 

located above the anode and cathode, this invention is 
clearly not So limited. The apparatus may of course be 
inverted so that the Substrate is below the anode and cathode 
(or on a side), in different embodiments of this invention. 

FIGS. 6-7 illustrate how depositing gas (DG) may be 
introduced directly into vacuum/depositing chamber 41 in 
certain example embodiments of this invention. The DG is 
output from a tank or cylinder 80 and proceeds via conduit 
82 to mass flow controller (MFC) 84. The MFC 84 regulates 
the gas flow in a known manner. From the MFC 84, the DG 
is output via conduit 86. Conduit 86 extends into chamber 41 
and includes a plurality of gas output apertures 88 defined 
therein. The DG in conduit 86 flows through the conduit and 
exits the same via output apertures 88 so as to flow into 
depositing/vacuum chamber 41. In certain example embodi 
ments of this invention, aperture 88 may be aligned in a 
direction facing the anode/cathode of the ion Source (i.e., in 
a direction away from Substrate 45). The use of apertures 88 
has Surprisingly been found to enable a more uniform gas 
flow/presence in chamber 41 which has been found to 
improve ion Source operation. 

Still referring to FIGS. 6-7, maintenance gas may also be 
introduced directly into chamber 41 via Spaced apart gas 
outlet apertures 88. The maintenance gas may be introduced 
via the same conduit 86 as the DG, or alternatively may be 
introduced via a different conduit 86 having apertures 88 
defined therein. 
While the invention has been described in connection 

with what is presently considered to be the most practical 
and preferred embodiment, it is to be understood that the 
invention is not to be limited to the disclosed embodiment, 
but on the contrary, is intended to cover various modifica 
tions and equivalent arrangements included within the Spirit 
and Scope of the appended claims. 
What is claimed is: 
1. An ion beam Source capable of emitting an ion beam 

toward a Substrate, the ion beam Source comprising: 
an anode and a cathode, wherein an aperture is defined in 

at least one of the anode and cathode, 
wherein an electric gap is defined between the anode and 

the cathode, 
at least one magnet for generating a magnetic field 

proximate the aperture, wherein an ion beam is to be 
emitted toward a SubStrate from an area in and/or 
proximate the aperture; and 

means for introducing both a depositing gas and a main 
tenance gas that is different than the depositing gas into 
the ion beam Source via a depositing chamber in which 
the Substrate is to be located; 

wherein the ion beam Source is a cold cathode type ion 
Source and there are no means to introduce gas from the 
anode Side. 
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2. The ion beam Source of claim 1, wherein at least part 
of both the depositing gas and the maintenance gas can be 
ionized without having to first pass through the electric gap 
between the anode and cathode, So that at least Some ions 
resulting from each of the depositing gas and maintenance 
gas can be directed toward the SubStrate without having to 
pass through at least one of: (a) the electric gap provided 
between the anode and cathode, and (b) the aperture. 

3. The ion beam Source of claim 1, wherein the depositing 
gas comprises at least one of a Silane, a siloxane, 
cyclohexane, and acetylene, and the maintenance gas com 
prises at least one of argon, krypton and Xenon. 

4. The ion beam Source of claim 1, wherein the depositing 
gas comprises a hydrocarbon, and the maintenance gas 
comprises an inert gas. 

5. The ion beam Source of claim 1, further comprising a 
dielectric insert and/or layer located between the anode and 
cathode proximate the aperture in order to reduce and/or 
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prevent insulative build-up on Surface(s) of the anode and/or 
cathode in an area proximate the aperture. 

6. The ion beam source of claim 5, wherein the dielectric 
insert and/or layer contacts both of the anode and cathode. 

7. The ion beam source of claim 5, wherein the dielectric 
insert and/or layer contacts only one of the anode and 
cathode. 

8. The Source of claim 1, wherein the depositing gas is 
introduced into the depositing chamber via a conduit having 
a plurality of Spaced apart gas outlet apertures defined 
therein, the Spaced apart gas outlet apertures being located 
in the depositing chamber. 

9. The ion beam Source of claim 1, wherein the Source is 
a cold cathode closed drift ion Source. 

10. The ion beam source of claim 1, wherein the aperture 
is defined in the cathode So as to define a slit, and wherein 
at least part of the anode is located below the slit. 

k k k k k 


